Objectives: This study reports on the distributions of food and nutrient intakes by socio-demographic factors for a large population sample of mid-aged Australian women participating in the Australian Longitudinal Study on Women's Health. Design: This cross-sectional population-based study used the Cancer Council of Victoria food frequency questionnaires to derive estimates of food and nutrient intakes. Setting: Nationwide community-based survey. Subjects: A total of 10561 women aged 50À55 y, at the time of the survey in 2001. Results: Analysis showed favourable patterns of food intake, with frequent consumption of many foods that are promoted as components of a healthy diet (eg, fresh fruit, leafy green and other vegetables, bread, cereals, milk and meat). Intakes of both foods and nutrients varied significantly across socio-demographic groups, with unmarried women, and women in 'labouring' occupations (eg, cleaner, factory worker, kitchenhand) having poorer nutrient intake. Conclusions: Although many mid-aged women in this sample had generally healthful diets, women in certain sociodemographic groups (particularly unmarried women and those in labouring occupations) had nutrient intakes of concern. As well as helping to address the dearth of current data on dietary intakes in the Australian population, the results highlight the need for continued targeted public health strategies aimed at improving diet of women from the various socio-economic backgrounds.
Introduction
Population-based research on the diet of Australians is sparse. The chief sources of data used for national food and nutrition monitoring are Apparent Consumption ('food disappearance') data collected by the Australian Bureau of Statistics (ABS) (Australian Bureau of Statistics 2000), and national dietary surveys. The Apparent Consumption data are collected largely for economic purposes and are of limited use in population nutrition assessment (Cashel, 1981; Dobson et al, 1997) . National dietary or nutrition surveys, the other chief source of Australian dietary data, provide better estimates of nutrient intake and, unlike the Apparent Consumption data, can identify subgroups at high risk of poor nutrition. However, these surveys are expensive and logistically difficult to undertake, and are infrequently conducted. Although national dietary surveys of Australian adults were conducted in 1944 , 1983 , 1988 (National Heart Foundation of Australia & Commonwealth Department of Health, 1986 Lester, 1994; Australian Bureau of Statistics 1998) , not all of these were truly nationally representative. For example, the 1983 National Dietary Survey of Adults collected some dietary information from individuals living in capital cities only. There is particularly little detailed information on food consumption in rural and remote areas of Australia.
More comprehensive study of women's dietary habits is warranted for a number of reasons. Many of the chronic health conditions experienced by women in their middleage and later years, including cardiovascular disease, Type II diabetes, osteoporosis, and certain cancers, are at least partly attributable to dietary factors (World Health Organization, 2002) . Mid-life weight gain, particularly during the menopausal years, is common (Poehlman et al, 1995) , and places middle-aged women at risk of obesity-related diseases. Women are also at particular risk of anaemia resulting from folate or iron deficiency prior to menopause; and of osteoporosis and breast cancer after menopause. Little is known about the food/nutrient intakes of mid-aged women of different socio-demographic strata in Australia. The 1995 National Nutrition Survey did not have adequate numbers of mid-aged women to assess socio-demographic variations in diet in detail among this group. The dietary habits and nutrient status of women in this age group are hence of considerable public health interest.
Women's food and nutrient intakes differ quantitatively and qualitatively from those of men. For example, international studies have shown that although energy intake is lower in women than in men, women have relatively higher intakes of fruit and vegetables and generally more nutrientdense diets than men (Gregory et al, 1990; Whichelow, 1993; Fagerli & Wandel, 1999) . However, many women fall short of meeting recommendations contained in dietary guidelines in many countries. The 1995 Australian National Nutrition Survey (NNS 95: (Australian Bureau of Statistics, 1998)), for instance, found mean daily intakes of fibre, calcium and zinc in women aged 45-64 y were below recommended levels, and iron intake was at the low end of the recommended range (Davis, 2000) .
The Australian Longitudinal Study on Women's Health (ALSWH) (Brown et al, 1998) provides a new source of diet and nutrition data for a large, nationwide community sample of women from a range of socio-demographic groups. The ALSWH is a study of the health of Australian women in three age cohorts: 'young' (aged 18-23 y at Survey 1 in 1996), 'midaged' (45-50 y at Survey 1) and 'older' (70-75 y at Survey 1). Dietary data collected in 2001 for women in the mid-aged cohort are reported in this paper; similar data were collected for the cohort of young women in 2003. The inclusion of a food frequency questionnaire (FFQ) (Ireland et al, 1994; Hodge et al, 2000) , in the third wave of data collection, alongside detailed items assessing socio-demographic characteristics, as well as physical and psychological health, permits in-depth investigation of correlates and predictors (through linkage with previous surveys) of eating habits and dietary intakes, and eventually of diet-related disease.
This paper reports the distributions of dietary intake data collected in the ALSWH in 2001 from the cohort of 10561 mid-aged Australian women (aged 50-55 y). Food items and groups, and micro-and macro-nutrient intakes, are reported for the whole sample, and by socio-demographic variables (ie, area of residence, marital status and occupation).
Methods
Full details of recruitment and methods of the ALSWH are provided elsewhere (Brown et al, 1998) . Participants were selected randomly from all over Australia, using the national Medicare health insurance database (which includes all permanent residents in Australia), with deliberate overrepresentation of women living in rural and remote areas. At Survey 1, in 1996, 14 065 mid-aged women (53.5% of those selected) responded to the mailed survey; for confidentiality reasons follow-up of nonrespondents was not possible. Follow-up surveys for the mid-aged cohort were conducted in 1998 (Survey 2) and 2001 (Survey 3).
Comparison with 2001 Australian Census data showed that for the respondents at Survey 3 there was some overrepresentation of Australian born women (72 vs 63%) and women with tertiary education (37 vs 30%); under-representation of Indigenous women (0.6 vs 1.1%) and women of non-English speaking background (12 vs 20%).
Study sample
The study sample for this paper consisted of the 10 561 midaged women who responded to Survey 3, provided complete FFQ data (576 women with incomplete data were excluded), and whose energy intake was within feasible ranges (65 women with implausible energy intake were excluded; see Measures section). Of the total sample completing Survey 1 in 1996 (n ¼ 14 065), 383 women provided no contact details, 21 became too frail to respond, and 102 died prior to Survey 3. Excluding these women, the overall response rate for Survey 3 (n ¼ 11 202) was 82% of Survey 1 respondents. These attrition rates are similar to those obtained in longitudinal population-based cohort studies in other countries (Singh, 1995; Mihelic & Crimmins, 1997) .
Measures
Diet was assessed using The Cancer Council of Victoria foodfrequency questionnaire (FFQ), full details of which are provided elsewhere (Ireland et al, 1994; Hodge et al, 2000) . The FFQ asked about 'usual' consumption of 74 food and six alcoholic beverage items, over the previous 12 months. In all, 10 additional items on non-alcoholic beverages were included in the Survey. For each item, respondents recorded their usual frequency of consumption on a 10-item scale, ranging from 'Never' to 'three or more times per day'. These were converted to frequency of consumption per day for statistical analysis. Photographs of different portion sizes are included in the FFQ to assist in calculating nutrient intakes, which were computed using software developed by The Cancer Council Victoria, based on the NUTTAB95 nutrient composition data (Department of Community Services and Health, 1989) . The 10 additional nonalcoholic beverage items were excluded from the calculation of nutrient intakes. The FFQ has been validated against weighed food records and found to be useful in the assessment of habitual intake in the Australian population (Hodge et al, 2000) . For simpler presentation and interpretability, many individual food items were grouped into categories similar to those used in the Australian Guide to Healthy Eating (Smith et al, 1998) and in reports on the NNS 95 (Australian Bureau of Statistics, 1999) . A list of the food items making up each category is provided in Appendix A.
Demographic variables at Survey 3 were used in the analysis. Area of residence was classified as urban; rural; or remote, based on an index of distance to the nearest urban centre (Department of Primary Industries and Energy, Department of Human Services and Health, 1994 
Statistical analysis
Nutrient intakes were expressed as energy-adjusted intakes, calculated using the residual method (Willett & Stampfer, 1986) . In this method, residuals are calculated from regression models with absolute nutrient intake as the dependent variable and total kilojoule intake as the independent variable. The energy-adjusted intake for each women is the sum of her residual and the expected intake of the given nutrient at the mean kilojoule intake of the study sample (Willett & Stampfer, 1986) . Respondents with energy intakes at implausible extremes (less than 2100 kJ/day or more than 16 800 kJ/day) were excluded (Ireland et al, 1994) . If the distributions of macro-or micro-nutrient intakes were skewed the data were transformed using natural logarithms prior to analysis, then back-transformed for presentation in tables. For clarity in presentation, mean intakes of food items/groups are presented as mean frequency of consumption per day multiplied by 10. Differences in mean daily intakes of food and nutrient items between socio-demographic groups were analysed using general linear models (GLM) with occupation, area of residence, and marital status treated as categorical variables in the same model, in order to produce P-values that have been mutually adjusted for these variables. For all analyses, Bonferroni corrections were used in the post hoc comparisons of means to reduce the effects of inflated type 1 errors, whereby multiple comparisons between levels of each factor has an increased probability of finding false significant results. The level of significance was set at Pr0.01. Table 1 presents the socio-demographic characteristics of the women. The majority of the women (84.5%) were married or living with a partner. Around a fifth of the women were in professional occupations, and a quarter had no paid job. More than half lived in rural areas of Australia. Table 2 shows the distributions of unadjusted nutrient intakes for the whole sample. The distributions were widely spread for polyunsaturated fat, thiamin, riboflavin, vitamin C and beta-carotene, with a coefficient of variation (standard deviation divided by mean)Z50%.
Results
Mean frequencies of daily intakes of food items overall, and by area of residence and marital status, are shown in Table 3 . The area and marital status subgroup differences were mostly relatively small (ie, almost all statistically significant differences were smaller than 20%; which equates, for example, to consumption 5.6 times/week compared to daily). The largest 'area' differences were observed for beer (44% difference between highest and lowest intakes), diet soft drinks (25% difference), milk (24%) and Vegemite and other similar products (22%). For marital status, the largest differences were in diet soft drinks (26% difference), tinned/frozen fruit (25%), spirits/port/sherry (22%), wine (21%), and potatoes cooked without fat (21%).
Women living in urban areas reported the most frequent consumption of pasta/noodles/rice, milk, tinned fish, legumes and pulse products and wine. Women from rural areas reported most frequent consumption of crackers, sweet biscuits/cakes, sugar products, tinned or frozen fruit, and potatoes cooked without fat, and those from remote areas reported most frequent consumption of cheese, Vegemite and other similar products, meat, fresh fruit, leafy green vegetables, orange vegetables, other vegetables, water and beer. Women who were married or living with a partner ate breakfast cereals, sweet biscuits/cakes, ice cream, meat, poultry, tinned/frozen fruit, potatoes roasted or fried, potatoes cooked without fat, orange vegetables, tomatoes and tomato products, other vegetables, diet soft drinks, tea/ coffee, and wine more often than women who were not married. Women who were not married ate pasta/noodles/ rice, milk, and spirits/port/sherry more often than married women. Mean frequencies of daily food intake by occupation are provided in Table 4 . The main differences observed were the frequent consumption of bread, ice cream, meat, fried fish, potatoes, soft drinks and diet soft drinks among women in labouring occupations (eg, cleaner, factory worker, kitchenhand). Professional women consumed pasta/noodles/rice, fresh fruit, milk/flavoured milk, cheese, yoghurt, nuts/peanut butter, tomatoes and tomato products, legumes and pulse products, and tea/coffee more frequently than other women. The occupation subgroup differences were somewhat larger than those by area or marital status. Nonetheless, there were few differences larger than 30% (for example, equating to consumption 4.9 times per week compared to daily). Exceptions were that women in the higher status occupation groups drank wine more frequently (54% difference between lowest and highest consumers), while those in the lower status occupation groups consumed diet soft drinks (42%), soft drinks (42%), fried fish (33%) and ice cream (31%) more frequently than other women.
Mean daily nutrient intakes by socio-demographic groups are presented in Tables 5 and 6 . Urban women had highest intakes of carbohydrate and starch but the lowest intakes of thiamin, riboflavin, folate and beta-carotene. Women living in remote areas had highest intakes of protein, total fat, saturated fat, monounsaturated fat, cholesterol, niacin, and zinc. Women who were married or living with a partner had higher intakes of protein (g/day), carbohydrate (% energy), dietary fibre, niacin, folate, phosphorous, magnesium, iron, zinc, potassium, sodium and beta-carotene. Unmarried women had higher intakes of protein (% energy) and polyunsaturated fat.
Intakes of fibre, vitamin C, vitamin E, and magnesium were highest among women in professional occupations. Women in the labouring category had the highest energy intakes of overall energy, total fat, saturated fat, monounsaturated fat, and zinc. Subgroup differences in nutrient Diets of Australian women G Mishra et al intakes were generally small. For example, all intake differences by area and marital status were 5% or less, with the exceptions of vitamin A and thiamin (both 7% difference between areas), beta-carotene (8% difference), and zinc (6% difference between married and unmarried women). For occupation subgroups, the largest differences were observed for energy intake (7%), dietary fibre (8%), saturated fat (7%), vitamin C (10%), vitamin A (7%), thiamin (7%), magnesium (7%), zinc (7%) and calcium (6%).
Discussion
The findings of the present study provide a unique picture of the diets of mid-aged Australian women across a wide range of geographic and socio-demographic settings. There are limited large-scale population-based studies on socio-demographic variations in Australian women's diets, and existing studies have tended to restrict their examination to just a few socio-demographic or dietary variables (Baghurst et al, 1994; Evans et al, 2000; Giskes et al, 2002) . The present results draw Diets of Australian women G Mishra et al attention to the subtle variation in food and nutrient intakes among mid-aged women from a range of socio-demographic backgrounds. While we cannot ascertain exact numbers of servings, the foods that women in this sample reported eating most frequently: fresh fruit; leafy green, orange and other vegetables; bread; breakfast cereals; milk; and meat, are generally considered as important components of a healthy diet (National Health and Medical Research Council, 2003) . Foods least frequently consumed tended to be those less Diets of Australian women G Mishra et al The possibility that these patterns are attributable to social desirability bias in responding should be acknowledged. However, socially desirable responding is unlikely to account completely for these results, since there were exceptions to these patterns (eg, tea/coffee consumption, which is not recommended, was reported very frequently; while steamed, grilled, baked or tinned fish, legumes/pulse products, and tinned or frozen fruit which all are recommended, were reported with low frequencies). The extent to which women in this cohort met dietary guidelines is explored in detail in a further paper (Ball et al, 2004) . Intakes of both foods and nutrients varied significantly across socio-demographic groups. Analysis by geographic subgroup showed that women living in remote areas of Australia fared well in terms of their higher intakes of fresh fruit and a range of vegetables. Women in remote areas also had the highest intakes of micronutrients including niacin and zinc. However, both rural and remote women showed less favourable patterns of other nutrient intakes, with relatively higher intakes of fat, saturated fat, and cholesterol compared with urban women. These findings provide important insights into geographic variations in women's diets, especially since there are no previous large population studies of dietary differences across urban, rural and remote areas of Australia.
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The lower intakes of most vegetables, and of many micronutrients, among unmarried women in this sample are consistent with past findings that various aspects of diet are less congruent with recommendations among men and women who are single, divorced/separated, widowed or living alone, compared with those living with a partner (Billson et al, 1999; Woo et al, 1999) . The present findings also showed differences across socio-economic groups (assessed using occupation as an indicator), with women working in labouring or other low-skilled occupations tending to have diets least consistent with recommendations for a range of foods and nutrients, and those working as professionals tending to have the most favourable intake patterns. Although some findings are contradictory (Galobardes et al, 2001) , these results concur with the balance of international evidence demonstrating that those of low socio-economic status (SES) have lower and less varied intakes of fruits and vegetables, lower intakes of many micronutrients, and higher intakes of total and saturated fats, than those of higher SES (Baghurst et al, 1994; Dobson et al, 1997; Davey Smith & Brunner, 1997; De Irala-Estevez et al, 2000; Giskes et al, 2002; Mishra et al, 2002) .
Analysis of food item and food group differences, as well as micro-and macronutrient differences, across socio-demographic groups in the same sample provide insight into eating patterns underlying nutrient differentials. For example, the higher consumption of meat among women living in remote regions was reflected in their higher intakes of iron, protein, zinc and niacin. Among unmarried women, lower consumption of a range of vegetables was associated with lower intakes of potassium, folate, magnesium, and beta-carotene. Keeping in mind the dietitians' truism 'people eat foods, not nutrients' (Crotty et al, 1991) , an understanding of the food items and groups that contribute to nutrient differences across socio-demographic groups is useful in informing public health messages about food and strategies aimed at improving diet in the population.
Caution should be exercised in comparing the present findings with those of previous population studies of dietary intakes, since the studies use different sampling, assessment, and data processing methods. For example, NNS 95 produced nutrient intakes from dietary data collected using 24-h recall. Even though adjustments for day-to-day variation were made to NNS 95 values in an attempt to provide an estimate of the distribution of, and changes in, 'usual' intakes in the population (Cook et al, 2001) , differences observed between NNS 95 and present findings may be at least partially attributable to the different methods used. Nonetheless, the fact that mean intakes of most micronutrients in the NNS 95 are of similar magnitudes to those reported here, lends credence to the present results. Similarly, the subgroup differences reported here were comparable with those found in previous national Australian dietary studies. For instance, Evans et al (2000) reported absolute differences between occupational subgroups in mean intakes of energy (kJ), fat (g/day) and fibre (g/day) to be 6, 9 and 11%, respectively, using 24-h recall data from the 1983 National Dietary Survey of Adults. The comparable differences in the present study were similar (7, 4 and 8%, respectively) although the fat intake difference was slightly smaller.
The strengths of this study include the large representative sample of women from a wide range of sociodemographic backgrounds, making this one of few studies that enables these subgroup comparisons to be made. Both present and past findings of modest subgroup differences in food and macro-and micronutrient intakes demonstrate the importance of ensuring that sample sizes and sample design factors in national surveys permit reliable comparisons across subgroups (Cook et al, 2001) . Furthermore, the ALSWH sample included large proportions of women from rural and remote regions of Australia, for whom, until now, little dietary data have existed. A further strength was the comprehensive dietary assessment using a FFQ. Food frequency questionnaires, despite their well-documented limitations, are more useful than short-term (eg, 24-h) dietary recall methods in representing individuals' overall 'usual' dietary patterns (Cameron & Van Staveren, 1988; Byers, 2001; Subar et al, 2001) . The FFQ in the present study was developed and validated (against weighed food records) with Australian populations, and has been shown to provide a useful method of measuring habitual dietary intake in population settings (Ireland et al, 1994; Hodge et al, 2000) .
Several limitations of the present study should be acknowledged. These dietary data relate to mid-aged Australian women only. Dietary assessment for the ALSWH cohort of young women will supplement these data. Dietary underreporting is a widespread problem in self-report dietary studies. As in both the 1983 and 1995 Australian National Dietary Survey (Heywood et al, 1993; Cook et al, 2001 ), a number of women in the present sample reported energy intakes only slightly above the lower cut-off of 2100 kJ/day used in this study. These intakes are lower than expected according to basic principles of energy physiology (Goldberg et al, 1991) . Although individuals with implausibly low or high intakes were excluded from the present analysis, other low-energy reporters (LERs) were not excluded. Exclusion of LERs is considered inappropriate, because this would bias the data towards higher intakes, and there are no standardized procedures for determining the validity of these values. The use of a FFQ as the dietary assessment measure may have attenuated some of the impact of under-reporting typical in dietary studies, since FFQs do not attempt to measure precise dietary intake of individuals, and dietary data are less likely to be biased by specific deceptions by individuals. Similarly, the use of energy adjustment by the residual method (as done in this study) has been shown to be a useful approach for reducing LER bias without exclusion of LER data (Stallone et al, 1997) . Nonetheless, actual energy intake, and hence nutrient intakes, are likely to be underestimated in the present study, and caution should therefore be exercised when comparing results to RDIs, for example.
Acknowledging these caveats, this study provides unique new data on dietary intakes among mid-aged women in Australia. Findings of inadequate (or overly high) intakes of a range of nutrients, particularly among unmarried women and those in lower status occupations, highlights the need for continued targeted public health strategies aimed at further improving women's diet.
